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ABSTRACT 

This repor t  presents  t h e  r e s u l t s  of t e s t s  performed on two specimens of 1- 
by l$-inch, Relief Valve 75Ml7763 HRV-9. The following t e s t s  were performed: 

1. Receiving Inspection 
2. Functional 
3 .  High Temperature 

4. Surge 
5. Cycle 
6. Proof Pressure 

The specimens met t h e  requirements of t h e  John F. Kennedy Space Center. 
The performance o f  t h e  specimens was i n  accordance w i t h  spec i f i ca t ion  require-  
ments of NASA drawing 75M04047 HRV-2 and 75Ml7763 HAV-?. 

The specimen spec i f ica t ion  w a s  changed t o  75M17763 HRV-9 a f t e r  t h e  surge 
P r i o r  t e s t .  T h i s  spec i f i ca t ion  requires a s e t  pressure of 90 (+3, -0) psig.  

t o  t h e  cycle t e s t  both specimens were r e s e t  t o  t h e  new r e l i e f  pressure using 
GN2 a t  ambient temperature. 

During t h e  cycle t e s t  t h e  cracking pressure of both specimens w a s  above 
93 ps ig  when measured w i t h  LH2 following each 100 cycles. This high cracking 
pressure i s  a t t r i b u t e d  t o  the  l o w  temperature of t h e  specimens. 
cyc le  t e s t ,  t h e  cracking pressures when measured again a t  ambient were within 
t h e  spec i f ied  l i m i t  o f  90 (+3, 4) psig.  
caused by low temperature i s  not considered detr imental  but  indicated t h a t  t he  
set  pressure must be temperature compensated. 

Following the  

The increase i n  cracking pressure 
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CHECK SHEET 

FOR 

IBLIEF VALVE, 1- By 1 1/2-INCH, 100-PSIG 

MANUFACTURER: Manning, Maxwell, and Moore 
MANUFACTURFR'S MODEL NUMBER: 1970C S p e c i a l  

TESTING AGENCY: 
AUTHORIZING ACZNCY: NASA KSC 

NASA DRAWING NUMBER: 75M17763 HRV-9 
Chrysler Corporation Space Division, New Orleans, Louisiana 

I. FUNCTIONAL REQUIREMENTS 

A. OPERATING MEDIUM: 
B. SET PRESSURB: 
C. PROOF PRESSUm: 

Liquid hydrogen 
100 p s i g  (ambient) 
135 p i g  

11. CONSTRUCTION 

A. MATERIALS: 
1. BODY: 18-8 s t a i n l e s s  s t e e l  
2. SPRING: 18-8 s t a i n l e s s  s t e e l  
3. SEAT: 18-8 s t a i n l e s s  s t e e l  

1. INLET: 1-inch, 150-3.b Tcxmet flanp 
2. OUTLET: l$-inch NPT 

B. CONNECTIONS: 

C. EFFECTIVE DISCHARGE IIREA: 0.442 square inches 

111. ENVIRONMENTAL CHARACTERISTICS 

A. TEMPERATURE RANGE: From -423 t o  + 1 2 5 0 ~  
B. CYCLE: 1000 cyc le s  

I V .  LOCATION AND USE 

Relief Valve 75Ml7763 HRV-9 i s  used i n  t h e  l i q u i d  hydrogen t r a n s f e r  system 
of  Launch Complexes 34 and 37B. 
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1.1 

1.1.1 
I -  

1.2 

1.2.1 

1.2.2 

1.3 

SECTION I 

I N T R O D U C T I O N  

T h i s  report  presents t h e  r e s u l t s  of t e s t s  performed t o  determine 
i f  Relief Valve 75M17763 HRV-9 meets t h e  operat ional  and environ- 
mental requirements of John F. Kennedy Space Center Launch 
Complexes 34 and 37B. 
page v i i .  

A summary of  t e s t  r e s u l t s  i s  presented on 

I TE34 D E S  CRIPTION 

Two specimens of Relief Valve 75~17763 HRV-9 were t e s t ed .  

The r e l i e f  valve i s  manufactured by t h e  Manning, Maxwell and 
Moore Company. 
r e l i e f  valve i n  a l i q u i d  hydrogen t r a n s f e r  system, and i s  s e t  
t o  r e l i eve  pressure a t  90 psig.  
o u t l e t  s i z e  i s  la-inches, and t h e  e f f ec t ive  discharge area i s  
0.442 square inch. 
approximately 20 pounds. 

The valve i s  used a s  a l i qu id  hydrogen pressure 

The i n l e t  s i z e  i s  1-inch, t h e  

The valve i s  13 3/4-inches high and weighs 

APPLICABLE DOCUMENTS 

The following documents contain t h e  t e s t  requirements f o r  Relief 
Valve 7 5~17763 HRV-9. 

a .  KSC-STD-l64(D), Standard Environmental Test Methods f o r  
Ground Support Equipment I n s t a l l a t i o n s  a t  Cape Kennedy 

b . NASA Drawing 75Ml.7763 HRV-9 

c .  MSFC Cleaning Specif icat ion 164 

d. Test Plan CCSD-FO-1032-1R 

e .  Test Procedure CCSD-FO-1032-2R 

f .  Revision B - Test P l a n  CCSD-FO-1032-1R 

1-1 



SECTION I1 

F33CEIVING INSPECTION 

2.1 

2.2 

2.3  

2.4 

RF; QUI  REMENTS 

The t e s t  specimens s h a l l  be v i sua l ly  and dimensionally inspected 
f o r  conformance with t h e  appl icable  spec i f i ca t ions  p r i o r  t o  
t e s t i n g  . 
PRO C E D U E  

A v i s u a l  and dimensional inspect ion w a s  performed on t h e  specimens 
t o  determine compliance with NASA drawing number 75Mo4047 h%V-2 and 
75M17763 HRV-9 and t h e  appl icable  vendor drawing t o  t h e  extent  pos- 
sible without disassembly. 
spected for  poor workrcanship and manufacturing defects .  

TEST RESULTS 

A t  t h e  same t h e  t h e  specimen was  in- 

The t e s t  specimens complied w i t h  NASA drawing number 75M04047 
HFtV-2 and 75M17763 HRV-9 and t h e  appl icable  vendor drawing. 
No evidence of poor workmanship o r  manufacturing defec ts  w a s  
observed. 

TEST DATA 

The da ta  presented i n  t a b l e  2- lwere  recorded during t h e  in- 
spection. 
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Table 2-1. Specimen S p e c i f i c s  

Manufacturer 

S i z e  

Model 

S e r i a l  Number: 

Specimen 1 

Specimen 2 

Length 

Outside Diameter 

Connections : 

I n l e t  

Out  l e t  

Manning, Maxwell and Moore 

1 by &inch 

1970 C s p e c i a l  

TP 95283 

TP 95282 

16 3/8-inches 

55 -inches 

1- inch,  1.W-pound Texmet flange 

&inch pipe 

2-2 



3.1 

3.1.1 

3.1.2 

3.1.3 

3 -2  

3.2.1 

3.2.2 

3.2.3 

3.2.4 

3.2.5 

3.2.6 

SECTION I11 

FUNCTIONAL TEST 

TEST F?EQUIR.E$ENTS 

The t e s t  specimen s h a l l  be checked f o r  i n t e r n a l  and ex te rna l  
leakage. 

The cracking and r e sea t ing  pressures of t h e  t es t  specimen s h a l l  
be determined using LN2 o r  LH2 as t h e  t e s t  media. 

The specimen s h a l l  be exposed t o  a simulated ra in  atmosphere 
during t h e  i n i t i a l  func t iona l  t e s t  only, and t h e  cracking and 
resea t ing  pressure of t h e  t e s t  specimen s h a l l  be determined. 

TEST PROCEDUIZE 

The t e s t  setup was assembled as shown i n  f igures  3-1 and 3-2 
using t h e  equipment l i s t e d  i n  t a b l e  3-1. 
l a t o r s  were closed. 

All valves and regu- 

Pneumatic valves 2 and 3 and hand valve 14 were opened. 
regula tor  9 t h e  GN2 pressure was increased u n t i l  specimen crack- 
ing  pressure w a s  reached. 
v io l en t  bubbling i n  l a b  t r a y  21. 
pressure w a s  reduced t o  zero. 
Three cycles were performed. 

Using 

Cracking pressure was ind ica ted  by 
Valve 13 w a s  opened and t h e  

T h i s  const i tuted one cycle.  

Pressure regulator  9 was adjusted t o  s e t  t h e  GN2 pressure a t  17 
ps ig  as indicated on gage 10. The specimen w a s  checked f o r  in -  
t e r n a l  leakage by observing l ab  t r a y  21 f o r  3 minutes. M a x i m u m  
i n t e r n a l  leakage allowable i s  3 bubbles per minute. The specimen 
w a s  checked f o r  ex terna l  leakage by applying a soap so lu t ion  t o  
t h e  ex te r io r  of t he  specimen. 
The pressure was reduced t o  zero. 

No ex terna l  leakage i s  allowed. 

Regulator 9 w a s  adjusted t o  e s t ab l i sh  a pressure of 100 ps ig  as 
indicated on gage 10. 
system was purged f o r  3 minutes. 
were closed. 

Valves 2, 3, and 13 were opened and t h e  
A l l  hand valves and regula tors  

Using regulator  17, hydrogen dewar 16 was pressurized t o  100 psig 
w i t h  helium as indicated on pressure gage 15 .  
12 was  opened. 
t o  flow through t h e  specimen. 
specimen temperature reached -423OF. 
t o  zero. 

Pneumatic valve 
Pneumatic valve 5 was opened and L& w a s  allowed 

The flow was maintained u n t i l  t h e  
The pressure w a s  then reduced 

Pneumatic valve 13 w a s  closed. Using 
regula tor  17, the pressure w a s  slowly increased u n t i l  t h e  speci-  
men cracking pressure was reached. 
recorded. 
pressure then was reduced t o  zero. 
recorded. 

Hand valve 14 was opened. 

The cracking pressure was 

The resea t ing  pressure was 
The pressure w a s  increased t o  110 per cent of  cracking 

3 -1 



3 -2.7 

3.2.8 

3.2.9 

3.2.10 

3.2.11 

3.3 

3.3.1 

3.3.2 

3 03.3 

3.4 

Procedure 3.2.6 w a s  repeated as necessary t o  obta in  consis tent  
data.  

Valve 5 w a s  closed. Purge procedure 3.2.4 %as repeated. 

The tube from t h e  specimen e x i t  port  was discomected and a 
904egree  elbow w a s  i n s t a l l e d  with openings pointed down before 
exposing t h e  specimen t o  t h e  simulated r a i n f a l l .  Hand valve 7 
w a s  adjusted t o  simulate a r a i n f a l l  o f  1-inch per  hour  inpinging 
on the  specimen. The simulated r a i n f a l l  was maintained f o r  30 
minutes. 

Procedures 3.2.5 and 3.2.6 were performed t h r e e  times using LI12 
as the  t e s t  medium. 

Procedurcs 3.2.9 and 3.2.10 were performed during t h e  i n i t i a l  
funct ional  t e s t  only. 

TEST RESULTS 

The specimens did not exhib i t  any i n t e r n a l  r;r e x t w n a l  leakage. 

The specimens successfu l ly  m e t  t h e  cracking and respaking re -  
quirement,~. 

The specimens successfu l ly  met t h e  cracking and reseat inE rc- 
quirements while subjected t o  a simulated r a i n  atmosphere. 

TEST DATA 

The da ta  presented i n  t a b l e s  3-2 and 3-3 were rpcorded during 
t h c  i n i t i a l  func t iona l  t e s t .  

3 -2 



- 
Item 
140. 

1 

- 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12  

13 

l k  

1 5  

16 

17 

18 

- 

Table 3-1. Functional Test Equipment List 

It em 

rest Specimen 

h e m a t i c  Valve 

' n e m a t i c  Valve 

Pres su re  
t'ransducer 

Pneumatic Valve 

I sc i l l og raph  

Hand Valve 

Heater 

Pressure Regulator 

Pressure Gage 

Relief Valve 

Pressure Regulator 

Pneumatic Valve 

Hand Valve 

Pressure Gage 

Hydrogen Dewar 

Pressure  RegulatoI 

Pressure Gage 

Manufacturer 

!arming, Maxwell, 
md Moore 

joke 

Joke 

2 .  E. C. 

joke 

3 .  E. C. 

joke 

Zhromalox 

J i c t o r  

JS G 

f i s s i o n  

Pisher  

-Iok e 

Sontrol Component 

Heise 

Cryenco 

Vic tor  

Kic tor  

Model/ 
wt  IJo ,, 

970C 
p e c i a l  

30 20 1-1 

3020 1-1 

30201-1 

NA 

T273 

NA 

Super- 
Gage 

.0-2-T62 

. NA 

10 20 1-1' 

19 5 -L 

701N 

j0-205- 
202 

S e r i a l  
No. 

5-1116-~ 

112592 

NA 

NA 

106-1119 
-B 

$140 13 2 

NA 

NA 

38-113- 
1066-C 

1158-15 

8699S4 

Remarks 

1- by l$-inch 
relief va lve  

k-inch 

&inch 

3-to 200-psig 
g.l% FS 
Cal d a t e  
12-22-66 

1 s-inch 

Cal da te  
12-27-66 

$-inch 

Tube hea te r  

3-to 500-psig 

3-to 200-psig 
tl% FS 
Cal da te  lo-7-6t 

Se t  a t  16O-psig 

0-to 500-psig 

$-inch 

1 G-inch 

0-to 100-psig 
5.1% FS 
Cal da te  
12-14-66 

42- g a l  capac i t j  

0-to 250-psig 

0-to 4000-psig 

3 -3 



- 
Ites 
Ho . 
19 

- 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

3C' 

31 

32 

33 

Table 3-1. Functional Test Equipment L i s t  (Cont inud)  

Item 

Cemperature Probe 

rh e rmo couple 

a b  Tray 

:heck Valve 

Cemperature Chambe 

Jozzle 

' ressure Regulator 

'ressure Gage 

;N2 Supply 

le Supply 

l e l i e f  Valve 

Jozzle 

120 Supply 

;N2 Supply 

:heck Valve 

14anuf a c t u r e  r 

Ros emount 

Honeywe 11 

CCSD 

Hoke 

Systems Spraying 
co . 
Victor 

As!,croft 

CCSD 

Airco 

xystems Spraying 
co . 

CCSD 

CCSD 

Lukenheiman 

Hodel/ 
irt iJo. 

5OMP32 

NA 

NA 

214FSS 

NA 

NA 

SR431 

Dura g aug 

NA 

NA 

NA 

NA 

NA 

214L 

Serial  
No. 

6454 

NA 

N A 

NA 

NA 

NA 

N A 

NA 

NA 

N A  

N A 

NA 

NA 

Remarks 

-4G3 t o  -433°F 
0.1% accuracy 

2opper-cons t ant;  
11% accuracy 

:-inch 

-inch 

)-to -ps ig 

jet a t  IhCi-psiF 

,-inch 

?-inch vr7rtical 
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Table 3-2. In i t ia l  Functional Test  Data 

Specimen 

Cracking 
Pressure 
( psig) 

99 -0 

98.5 

99 .O 

1 

Reseating 
Pressure 

(ps ig)  

94 

93 .O 

94 

2 

94.0 

Tria l  

89 .O 

Cracking ~ 

Pressure 
(psin)  

100 .o 
100 .o 
100 .o 
102.0 

102 .o 

101.5 

Reseating 
Pressure 
(ps ig)  

95 -0 

95 00 

95 -0 

96.5 

96.5 

96 .O 

Leakage 
Rat e 
0 

0 

0 

Table 3-3. Functional Test Data Obtained During Simulated Rainfa l l  

Specimen 

1 

2 

T r i a l  

93.5 

94.0 

88.5 

sq 00 

3 -5 
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S E C T I O N  IV 

H I G H  TEMPERATURE TEST 

4.1 

4.1.1 

4.1.2 

4.2 

4.2.1 

h.2.2 

4.2.3 

4.2.4 

4.2.5 

4.3 

4.3.1 

4.3.2 

4.4 

TEST R E Q U I m N T S  

The tes t  specimen s h a l l  be subjected t o  a high temperature t e s t  
at 125 (+5, 4 ) O F  i n  accordance with KSCSTD-l64(D), s ec t ion  
6, procedure I. 

A funct ional  t es t ,  as spec i f ied  i n  paragraph 3.2.6 of sec t ion  111, 
s h a l l  be performed during and a f t e r  t h e  high temperature tes t  
using LH2 as  t h e  t e s t  medium. 

TEST PROCEDURF: 

The tes t  setup w a s  assembled as shown i n  f igures  3-1 and 3-2 
using t h e  equipment l i s t e d  i n  t a b l e  3-1. 

Thermocouple 19 w a s  mounted on t h e  surface o f  t h e  specimen as 
shown i n  f igu re  3-1. 

The temperature of t h e  chamber w a s  ra i sed  t o  125 (+5, &)OF 

and maintained f o r  72 (+2, -0) hours. 
t e s t  specimen was allowed t o  s t a b i l i z e  a t  t h i s  temperature. 

When temperature s t a b i l i z a t i o n  w a s  reached, a func t iona l  t e s t  
w a s  performed as spec i f ied  i n  paragraph 3.2.6 of  s ec t ion  111. 
Following completion of  t h e  72-hour high temperature period, 
spec i f ied  i n  4.2.3, t h e  specimen was allowed t o  r e tu rn  t o  room 
ambient temperature. 

The temperature of  t h e  

When t h e  specimen had reached room ambient temperature, a 
func t iona l  t es t  was performed as spec i f ied  i n  paragraph 3.2.6. 

TEST RESULTS 

The specimens were successful ly  subjected t o  a high temperature 
of 125OF. 

The specimens successful ly  met t h e  func t iona l  t e s t  requirements 
during and after t h e  high temperature exposure. 

TEST DATA 

The da ta  presented i n  t a b l e  4- lwere  recorded during t h e  high 
temperature test. 
a f t e r  t h e  high temperature t es t .  

The da ta  presented i n  t a b l e  4-2 were recorded 
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Table 4-1. Functional Test Data Obtained During High Temperature Test 

Reseat ing  
Pressure 

( p s i E )  

90 .o 

Specimen 

Leakage 
Rat e 
(bpm) 

0 

Trial  
Cracking 
Pressure 

(ps ig)  

8? .O 

92.0 

90 .O 

89.5 

89 .O 

89.0 

Res ea t ing  
Pressure 

(ps ig)  

83 .O 

86 .o 
84.0 

83 .O 

83 .0 

83 .O 

Leakage 
Rat e 
(bpm) 

0 

0 

Table 4-2. Functional Test Data Obtained After High Temperature Test 

Specimen 

1 

2 

Trial  
Cracking 
Pressure 

(psig)  

97 .O 

97 -0 

96.0 

90 .O 

93 .O 

91.0 

I 90 .o 

89 .O 

82.0 

86.0 

84.0 
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5 .1  

5.1.1 

5.1.2 

5.1.3 

5 02 

5.2.1 

5.2.2 

5.2.3 

5.2.4 

5.2.5 

5.2.6 

5 -3  

5.3.1 

5.3.2 

5.4 

SECTION V 

SURGE TEST 

TEST EQUIREMENTS 

Each tes t  specimen s h a l l  be subjected t o  10 pressure surges. 
Each surge s h a l l  consis t  of pressurizing t h e  specimen i n l e t  
por t  from 60 p s i g t o  110 per  cent of cracking pressure within 
100 milliseconds. 

The t e s t  medium sha l l  be LN2. 

A func t iona l  t es t  as spec i f ied  i n  sec t ion  I11 s h a l l  be conducted 
a f t e r  10 surge cycles.  

TEST PROCEDURE 

The t e s t  setup was assembled as shown i n  f igures  5-1 and 5-2 
using t h e  equipment. l i s t e d  i n  t a b l e  5-1. 

Regulator 4 was  adjusted u n t i l  LN2 tank 6 w a s  pressurized t o  
110 per  cent of t he  specimen cracking pressure.  
pressure was monitored on pressure gage 5. 

The LN2 tank 

Hand valves 7 and 9 were opened. 
and t h e  specimen was pressurized t o  110 per cent of cracking 
pressure within 100 mill iseconds.  
r i s e  rate were monitored using t ransducer  10 and osci l lograph 12. 

Solenoid valve 8 w a s  actuated 

The pressure and t h e  pressure 

The specimen pressure was vented t o  60 per cent of cracking pres- 
sure  by ac tua t ing  and deactuating solenoid valve 11. 

The specimen was subjected t o  10 pressure surges from 60 t o  110 
per  cent of cracking pressure by a l t e r n a t e l y  ac tua t ing  and de- 
ac tua t ing  solenoid valves 8 and ll. 

Upon completion of t h e  surge t e s t ,  t h e  specimen w a s  subjected t o  
t h e  func t iona l  t e s t  spec i f ied  i n  sec t ion  111, using LN2. 

TEST RESULTS 

The specimens were successful ly  subjected t o  10 pressure surges 
from 60 psig t o  110 per cent of cracking pressure within 100 
mill iseconds.  

The specimens successful ly  met t h e  func t iona l  t e s t  requirements 
following 10 surge cycles.  

TEST DATA 

A t y p i c a l  surge t e s t  waveform i s  shown i n  f igu re  5-3. 
t e s t  da t a  presented i n  t a b l e  5-2 were recorded following t h e  
surge t e s t .  

Functional 
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Table 5-1. Surge Test Equipment L i s t  
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: t e n  
IJO. 
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- 
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11 
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13 

Item 
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SN2 Pressure 
Zource 

Pressure Gage 

Pressure Regulato 

Pressure Gage 

LN2 Tank 

Hand Valve 

Solenoid Valve 

Hand Valve 

Pressure Trans- 
ducer 

Solenoid Valve 

Recording O s c i l -  
lograph 

Rel ief  Valve 

I h n u f a c t u r e r  

Yknning, Maxwell 
m d  Moore 

C G D  

Duragauge 

AerValc o 

Duragauge 

Ronan and Kunzl 
Inc .  

Control Cornponen 
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Asco Co. 

Control Compo - 
nents  Inc.  
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Corp. 

Asco Co. 

C .  E.  C.  

Anderson 
Greenwood 

~ 
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r t  iJo, 
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j p e c l a l  

NA 

NA 
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NA 

LOY 1 5  

N A  

P 82681 
LT 

NA 

NA 

P-82681 
I,T 

N A  

3TS4L4.4 

jerial 
No. 

hi A 

00586-E 

NA 

.OO 5 56 -G 

io 6 

NA 

N A  

NA 

5-1116- 
B 

N A  

012586 

N A  

Remarks 

_- by &inch 
velief valve 

$000 -ps i g  

1- t o  300-psig 
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)-to 300-psig 
il% FS 
2al d a t e  2-9-6’ 

15 -gallon 

;-inch 
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1 I;-inch 

3-to 100-psig 
Gal d a t e  
12-22-66 

>-inch 1 

Cal d a t e  
1-28-47 

2-inch 1 
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Table 5-2. Funct ional  Test Data Following Surge Test 
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Cracking 
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Figure 5-2. Surge Test Setup 
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SECTION V I  

CYCLE TEST 

6.1 TEST FtEQUImNTS 

6.1.1 Each cycle s h a l l  consis t  of pressurizing t h e  t e s t  specimen from 
50 t o  105 per  cent of t h e  cracking pressure and then  depressuriz- 
i ng  t h e  t es t  specimen t o  zero. 

6.1.2 

6.1.3 

6.1.4 

The tes t  specimen s h a l l  be subjected t o  500 cycles.  

The tes t  medium s h a l l  be LN2. 

The tes t  specimen cracking pressure s h a l l  be r e s e t  t o  90 (+3, 
-0) psig p r i o r  t o  cycle t e s t i n g  t o  check t h e  specimens f o r  con- 
formance t o  spec i f i ca t ion  75M17763 HRV-9 during a l l  subsequent 
func t iona l  t e s t s .  

In t e rna l  leakage measured during t h e  func t iona l  t e s t  s h a l l  be 
measured i n  sccm. 

The tes t  specimen s h a l l  be subjected t o  a func t iona l  t e s t ,  as 
specif ied i n  sec t ion  111, a f t e r  100 cycles and each 100 cycles 
the rea f t e r .  

6.1.5 
The maximum allcwable leakage i s  10 sccm. 

6.1.6 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.2.7 

TEST PROCEDURE 

Specimens 1 and 2 were s e t  t o  r e l i eve  a t  90 (+3, -0) psig,  
using GN2 a t  ambient temperature. 

The t e s t  se tup  was assembled as shown i n  f igu re  5-1 usgng t h e  
equipment l i s t e d  i n  t a b l e  5-1. 

Regulator 4 w a s  adjusted u n t i l  LN2 tank 6 w a s  pressurized t o  
lo5 per cent of tes t  specimen cracking pressure.  
pressure was monitored using pressure gage 5. 

The LN2 tank 

Xand valves 7 and 9 were opened. 
and t h e  specimen was pressurized t o  lo5 per  cent of cracking 
pressure.  
osci l lograph 12. 

Solenoid valve 8 was actuated 

The pressure w a s  monitored using transducer 10 and 

The specimen pressure was vented t o  50 per cent of cracking 
pressure by actuat ing and deactuating solenoid valve 11. 

The specimen was subjected t o  500 pressure cycles from 50 t o  
105 per cent of cracking pressure by a l t e r n a t e l y  ac tua t ing  and 
deactuating solenoid valves 8 and 11. 

A funct ional  t e s t  was conducted on the  specimen a s  spec i f ied  i n  
sec t ion  I11 a f t e r  each 100 cycles.  
i n t e r n a l  leakage were checked f o r  conformance t o  drawing 
75M17763 HRV-9. 

The cracking pressure and 
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6.3.1 

6.3.2 

6.3.3 

6.4 

6.4.1 

6.4.2 

TEST RESULTS 

The t e s t  specimens were subjected t o  500 cycles .  

The cracking pressure of both specimens was above t h e  spec i f ied  
maximum of 93 psig when measured, using LH2 as t h e  t e s t  medium, 
following every 100 cycles .  
a t t r i b u t e d  t o  t h e  low temperature of t h e  t e s t  specimens. Fol-  
lowing 500 cycles, and a f te r  t h e  specimens had reached ambient 
temperature, t h e  cracking pressure of both specimens was checked 
again wi th  GN2. The cracking pressures of  both specimens were 
within t h e  spec i f ied  range of 90 (+3, 4) psig.  

The high cracking pressures are  

I n t e r n a l  leakage t e s t  resu l t s  were s a t i s f a c t o r y  following each 
100 cycles .  

TEST DATA 

The t e s t  da ta  presented i n  t a b l e  6 - iwere  recorded a f t e r  each 
100 cycles  of t he  cycle t e s t .  

Following 500 cycles,  and a f t e r  t h e  specimens had reached ambient 
temperature, t he  cracking pressure of t h e  specimen was checked 
using GN2. 
and t h e  cracking pressure of specimen 2 w a s  90.4 psig.  

The cracking pressure of specimen 1 w a s  90.1 psig 

6 -2 



Table 6-1. Functional Test Data Obtained After Each 100 Cycles o f  Cycle Test 

Number of  
Cycles 

100 

200 

300 

400 

500 

Specimen Trial 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 

Cra eking 
Pressure 

(psig) ,  

97.5 
100 .o 
100 .o 

95 -0 
96 .o 
96 .O 
103 .O 
102.0 
103.5 

98.5 
98.5 
98.0 

103 .O 
103 .O 
104.0 

96 .O 

98.0 
98 .O 
98.5 
94.5 
95 .O 
95 e 0  
93 -0 
92.5 
102.0 

95 -0 
95.5 
94.5 

96 .o 
96 .o 

Reseating 
Pres sure  

( P S i d  

91.5 
93 .O 
93 .O 
89 .O 
90 .O 
89.5 
96 .o 
95.5 
96 .o 
91.0 
91.0 
91.0 
96 .O 
96 .O 
96.5 
89.0 
89 .O 
89.0 
91.5 
91.5 

89 .O 
89 .O 
89 .O 
87 .O 
86.5 
95 -0 
89.0 
89.0 
88.0 

91.5 

Leakage 
Rat e 

(scem) 

0 

0 

10 

0 

0 

6 

0 

0 

5 

0 

6 -3 



SECTION V U  

7.1 

7.1.1 

7.1.2 

7.2 

7.2.1 

7.2.2 

7.2.3 

7.2.4 

7.2.5 

7.2.6 

7.2.7 

7.3 

7.4 

PROOF PRESSURE TEST , 

TEST REQUIREMENTS 

The t e s t  specimen s h a l l  be subjected t o  a proof pressure of 
135 ps ig  f o r  5 minutes w i t h  GN2 as t h e  t e s t  medium. 

The specimen s h a l l  be checked f o r  leakage and d i s t o r t i o n .  

TEST PROCEDURE 

The t e s t  setup was assembled as shown i n  f igu re  7-1 using t h e  
equipment l i s t e d  i n  t a b l e  7-1. 

All hand valves and regula tor  8 were closed. 
of hand valve 4 was pressurized t o  200 psig with t h e  GN2 pres- 
sure  source. 

The i n l e t  por t  

Hand valve 4 w a s  opened and t h e  200-psig supply pressure w a s  
monitored on pressure gage 7. 

Hand valve 9 was opened. 
specimen were pressurized t o  135 psig by ad jus t ing  regula tor  8. 
The specimen pressure w a s  monitored on pressure gage 11. 

Hand valve 9 was closed. 
checked f o r  5 minutes by observing pressure gage 11 f o r  an 
ind ica t ion  of  a drop i n  specimen pressure.  

The specimen pressure w a s  recorded a t  t h e  beginning and a t  t h e  
end of t h e  5-minute period. 

Upon completing t h e  leakage check, hand valve 9 was opened. 
The specimen pressure was  re l ieved  by closing regula tor  8 and 
opening hand valve 12. 

The i n l e t  and o u t l e t  por t s  of t h e  

Leakage from the  t e s t  specimen w a s  

TEST RESULTS 

The specimens did not leak and the re  was no evidence of  d i s t o r t i o n .  

TEST DATA 

The da ta  presented i n  t a b l e  7-2 were recorded during t h e  proof 
pressure t e s t .  

7 -1 



Table 7-1. Proof Pressure Test Equipment L i s t  

- 
t e n  
No. 

1 

- 

2 

3 

4 

5 

7 

8 

9 

11 

12 

Item 
- 

rest  Specimen 

GN2 Pressure 
Source 

Pressure Gage 

Hand Valve 

F i l t e r  

Pressure Gage 

Pres sure  
Regulator 

Hand Valve 

Pressure Cage 

Hand Valve 

Manufacturer 

arming, Maxwell, 
nd Moore 

CSD 

uragauge 

.obbins Aviation, 
nc . 
lendix 

turagauge 

'escom Corp. 

Lobbins Aviation, 
.nc. 

hragauge 

tobbins Aviation 
.nc. 

4odel/ 
r t  Iioe 

1970 C 
lpecial  

NA 

NA 

; ~ ~ - 2 5 0 .  
4T 

-13 460 - 
L6-B4 

NA 

26-1003 

SKG-250 
4T 

N A  

SKG-25C 
4T 

S e r i a l  
No. 

N A  

30617-€ 

NA 

€JA 

00617 -( 

1001 

NA 

!006 17- 

N A  

Remarks 

1- by l$-inch 
r e l i e f  valve 

3 200 -psig 

3-to 5000-psig 
fl.O$ FS 
Cal da te  
12 -24-66 
1 s-inch 

2 -mi  c ro  n 

0-to 5000-psig 
3.5% FS 
31 da te  
2-24-66 

-to 500-psig 

-inch 

-to 3000-psig 
0.1% FS 
la1 da te  
2-24-66 

-inch 



Table 7-2. Proof Pressure Test Data 

In i t i a l  Pressure 

Pressure a f t e r  5 minutes 

Leakage 

Dis tor t ion  

~ 

Specimen 1 

135 psig 

135 psig 

None 

None 

7 -3 

Specimen 2 

135 p i g  

135 psig 

None 

None 
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